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CH I FG ID-P ARTICLE  ACCELEF A1Q  F 


Ye.  G.  Koiai  and  0.  A.  Gusev 


A charged-particle  accelerator  is  knowr  ir  whicu  the  path  of  the 
fceaa  4s  surrounded  by  a ceil.  The  vcltage  cl  this  coil  is  created 
through  a transformer  ccnnecticn  free  the  primary  winding  connected 
with  a pulsed  power  source  the  operation  of  which  is  synchronized 
with  the  acaegts  of  transition  through  zero  vcltage  on  the  preheating 
cathode. 

The  beaa  of  accelerated  particles  leaves  the  accelerator  in  the 
feta  £f  sheaves,  the  energy  of  individual  particles  of  which  in  tiae 
repeats  the  shape  of  the  pulse  cf  vcltage  frea  the  p>ulsed  power 
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The  proposed  direct-effect  accelerator  uses  the  energy  of  an 
inductive  accumulator  for  acceleration  of  tte  perticj.es,  and  for 
focusing,  the  magnetic  field  of  this  accun Hlatcr  connected  by  one  of 
the  leads  to  the  current  receiver  at  the  output  of  tne  accelerator 
and  by  the  other,  through  tie  direct-currer t vcltage  source,  to  the 
cathode  of  the  charged  particle  setree.  For  improving  the  focusing  of 
accelerated  particles  tie  accunulatcr  is  made  in  the  form  of  a hollow 
cylindrical  sclenoid,  the  axis  of  which  is  combined  with  the  axis  of 
the  accelerated  beam. 

The  drawing  shows  e sciematic  cf  the  device. 

The  accelerator  corsists  cf  ac  inductive  accumulator  1 solenoid 
and  a source  of  particles  with  a preheating  cathode  2,  a guide 
electrode  3,  a drawing  electrode  4,  and  of  a source  of  drawing 
voltage  5 and  of  a current  receiver  6. 

It  is  possible  to  construct  an  electrcr  accelerator  in  this 
form.  An  ion  accelerator  differs  ocly  in  the  structure  of  the  ion 
scarce  and  in  the  polarity  cf  connection  of  the  voltage  source. 

The  accelerator  operates  in  the  following  manner. 
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tea®  cf  particles  between  cathode  2 and  electrode  4 is  accelerated  by 

i 

the  voltage  of  power  source  5 and  through  inertia  it  passes  inside  of 
the  solenoid  1 to  the  errrent  receiver  6.  lie  voltage  source  5 J 

through  the  beaa  of  particles  turns  cut  to  te  shorted  to  the  winding 
of  the  solenoid  and  the  current  rises  in  it. 

| 

flhen  the  current  of  the  sclencid  reaches  the  assigned  value  of 

j 

the  carrent  cf  the  beaa,  the  transition  prccess  ceases.  j 

I 

\ 

Sclencid  1 turns  out  tc  be  surrounded  ty  a magnetic  field  with  j 

1 

stored  energy  equal  to  half  of  the  product  cf  its  inductance  and  the  < 

square  of  the  current  in  the  winding,  lhe  field  insiue  of  the 

sclenpid  is  directed  alcng  the  axis  and  provides  focjsing  of  the 

teaa.  In  order  to  increase  the  ereigy  cf  the  particles  it  is 

sufficient  tc  begin  to  decrease  the  value  ct  the  curt ent  of  the  bean 

of  particles  acting  on  the  quids  elcctrcde  3 ef  the  particle  source. 

Kith  a decrease  of  the  current  cf  particles  between  the  ends  of 
the  sglencid  a voltage  arises  which  is  equal  tc  the  product  of  its 
iaductance  and  the  derivative  cf  tie  current.  Shis  voltage  coabines 
with  the  voltage  of  the  source  and  brings  about  supplementary  | 

acceleration  of  the  particles.  Regulating  tie  rete  or  change  of  the 
correat  it  is  possible  tc  change  tie  accelerating  vortage.  ■ 
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The  inductive  accuaulator  can  be  peel  i« inatily  charged  from  th.i 
scurc*  and  without  passage  cf  a bean  c£  paiticles  fun  the  source.  1 
Fee  this  it  is  sufficient  to  place  a ecamutetor,  a Mechanical  one, 
for  example,  between  the  cathode  of  the  particle  soiu.ee  and  the  lower 
lead  gf  the  accuaulator.  After  charging  of  the  inductive  accuaulator 
it  is  necessary  to  pass  a team  of  [articles  thtcugh  the  commutator 
ecual  tc  the  current  in  the  accuaulator,  tc  break  the  commutator  and 
decreasing  the  current  cf  tie  team,  to  create  a voltage  on  the 
accunalatoc. 

Object  of  Inventiop 

1.  A charged- particle  accelerator  containing  a particle  source, 
a source  of  drawing  voltage,  and  an  accelerating  system  is 
distinguished  by  the  fact  that  for  tie  [ut[cse  cf  obtaining  sheaves 
cf  accelerated  particles  with  energy  regulated  during  tne  pulse  the 
source  of  the  accelerating  vcltage  is  cade  in  the  foLm  of  an 
inductive  accuaulator  ccnnected  by  cne  lead  to  the  current  receiver 
at  the  output  of  the  accelerator  and  by  ancther,  through  a 
direct-current  voltage  source,  to  the  cathoce  of  the  charged-particle 
scarce. 

2m  The  accelerator  described  in  paragraph  1 is  i ist inguished  by 
the  f Act  that  for  inproving  focusing  cf  the  accelerated  particles  the 
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